Adrenoceptor-mediated enhancement of interleukin-33 production by dendritic cells.
While noradrenaline and adrenaline suppress some aspects of immune functions, the immune enhancement via these catecholamines is not well understood. Interleukin (IL)-33, a novel member of the IL-1 family, promotes T helper type 2 (T(h)2)-associated inflammations and plays a role in allergic diseases. However, the precise immune cell source and the stimulating factors for IL-33 production are less well characterized. In the present study, we examined the effects of noradrenaline and adrenaline, stress-related catecholamines, on IL-33 production by dendritic cells (DCs). Murine bone marrow-derived DCs were stimulated with lipopolysaccharide (LPS) in the presence or absence of these catecholamines. LPS alone slightly increased IL-33 production by DCs. Noradrenaline or adrenaline dramatically enhanced IL-33 mRNA expression and its protein synthesis by DCs upon LPS stimulation. The noradrenaline-induced enhancement of IL-33 production was completely blocked by β(2)-adrenoceptor specific antagonist ICI 118,551, while β(2)-adrenoceptor specific agonist salmeterol enhanced DC production of IL-33. Protein kinase A (PKA) specific inhibitor H89 blocked the noradrenaline-induced IL-33 production. Cyclic adenosine monophosphate (cAMP) and its analogue enhanced DC production of IL-33 upon LPS stimulation. Thus, β(2)-adrenoceptor-mediated cAMP-PKA pathway appears to enhance DC production of IL-33. The adrenoceptor-mediated enhancement of IL-33 production by DCs might be associated with the stress-related progression of T(h)2-associated disorders.